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WHAT IS CLAIMED IS: 



l / 1 . An electrostatic discharge protection circuit with high 



2 trigger current, coupled to a node and a reference 

3 potential for dissipating the electrostatic voltage 

4 formed at said node, said electrostatic discharge 

5 protection circuit comprising: 

6 a substrate having a first conductivity type, coupled to 

7 said reference potential; 

8 a well region having a second conductivity type, formed on 
13 said substrate and coupled to said node ; 

io:: a first doping region having said first conductivity type, 

lir; electrically floated on said well region; and 

il J a second doping region having said second conductivity 

lis, type, disposed on said substrate and electrically coupled 

i| k ; to said reference potential; 

ikt wherein, the electrostatic discharge current of said node 

is provides a voltage with sufficient magnitude to breakdown 

17 the conjunction interface between said well region and said 

18 substrate, also triggering a BIPOLAR JUNCTION 

19 TRANSISTOR (BJT) comprising said well region, said substrate 

20 and said second doping region, for dissipating said 

21 electrostatic discharge current; 

22 and wherein said first doping area, when the electrostatic 

23 discharge current is greater than a predetermined current, 

24 reduces the potential difference between said node and said 

25 reference potential 
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2. The electrostatic discharge protection circuit as claimed 
in claim 1, wherein said electrostatic discharge protection 
circuit further comprises a third doping area having said 
second conductivity type, disposed in said well region, 
electrically coupled to said node, for forming an ohmic 
connection at said well region. 



3 . The electrostatic 
in claim 1 , wherein 



discharge protection circuit as claimed 
said electrostatic discharge protection 
circuit further comprises a forth doping region having said 
first conductivity type, disposed at the surface of said 
substrate near said well region, electrically coupled to 
said reference potential, for forming an ohmic connection 
at said substrate. 
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4. The electrostatic discharge protection circuit as claimed 
in claim 1, wherein said first conductivity is p-type, and 
said second conductivity is n-type. 
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5. The electrostatic discharge protection circuit as claimed 
in claim 1, wherein iaid electrostatic discharge circuit 



further comprises a 



second conductivity type, disposed at the conjunction of 



said well region and 
breakdown voltage at 
and said substrate. 



ifth conductivity type having said 



said substrate, for reducing the 
the conjunction of said well region 



6. The electrostatic discharge protection circuit as claimed 
in claim 1, wherein said electrostatic discharge protection 
circuit further comprises a field oxide layer, .disposed at 
the surface of said substrate adjacent to said fifth doping 
region . 
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7. The electrostatic discharge 
in claim 1, wherein said elect 
circuit further comprises a MC 
conductivity type disposed on 



rotection circuit as claimed 
Prostatic discharge protection 
S resistor having a first 
said substrate and comprising 



a gate and two source/drain regions, wherein one of said 



ically coupled to said well 
d source/drain regions, 



source/drain regions is electr 
region, while the other of sad 

together with said gate, is electrically coupled to said 
reference potential . 



8. The electrostatic discharge! protection circuit as claimed 
in claim 4, wherein one of Scjid drain/source regions of 
said MOS resistor having said first conductivity type is 
comprised of said fifth doping region, and the other of 
said drain/source regions of I said MOS resistor having said 
first conductivity type is cbmprised of said second doping 
region . 



9. The electrostatic discharge protection circuit as claimed 
in claim 7, wherein one of kaid drain/source regions of 
said MOS resistor having ScJid first conductivity type is 



comprised of said fifth do^ 
said drain/source regions o 
first conductivity type is 
region . 



10. The electrostatic disc 
claimed in claim 1, wherein 
protection circuit further 



he rge 



ing region, and the other of 
f said MOS resistor having said 
comprised of said second doping 



protection circuit as 
said electrostatic discharge 
comprises : 



a MOS resistor having said first conductivity type, formed 
on said substrate, comprising a gate, and two source/drain 
regions, wherein one source/drain region is electrically 
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coupled to said well region, and the other source/drain 
region is electrically coupled to said reference potential; 



9 a resistor, its two ends electrically coupled to said gate 
10 and said reference potential, respectively; and 



n 

12 



a capacitor, its two ends elec/trically coupled to said gate 
and said node, respectively. 
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i / 11. An electrostatic discharge^ protection circuit with high 
trigger current, coupled to 4 node and a reference 



potential, for dissipating t 
current from said node, comp 

a BJT, comprising an emitter 
wherein said emitter and sai 
to said reference potential, 
a collector region with a s 
electrically coupled to said 



Le electrostatic discharge 
ising : 

a base and a collector, 
d base are electrically coupled 
said collector is comprised of 
e|cond conductivity type and 
node ; and 



a first doping region having 
floated in said collector 
interface with said collector 



reg 



wherein said first doping re 
discharge current is greater 
reduces the potential differ 
reference potential . 



a first conductivity type, 
ion, and forms a conjunction 
region; 



ion, when said electrostatic 
than a predetermined current, 
ence between said node and said 



scharge 



12. The electrostatic dis 
claimed in claim 11, wherein 
protection circuit further 
a first conductivity type, c 
comprising a gate, and two s 
one of said source/drain 



regi 



protection circuit as 
said electrostatic discharge 
cjomprises a MOS resistor having 
isposed on said substrate, 
ource/drain regions, wherein 
ions is electrically coupled to 
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7 said collector, while the otlner source/drain region, 

8 together with said gate, is (electrically coupled to said 

9 reference potential 

1 13. The electrostatic discharge protection circuit as 

2 claimed in claim 11, wherein said electrostatic discharge 

3 protection circuit further [comprises : 

4 a MOS resistor having said first conductivity type, 

5 comprising a gate, and two source/drain regions, wherein, 

6 one source/drain regions /is electrically coupled to said 

7 node, and the other sourie/drain is electrically coupled to 
said reference potential/; 

=f a resistor, its two ends electrically coupled to said gate 

ftj) and said reference potential, respectively; and 

Ji a capacitor, its two enjds electrically coupled to said gate 

hk and said node, respect lively . 

[Ul 14. The electrostatic discharge protection circuit as 

claimed in claim 11, wherein said first conductivity is p- 

3 type, and said second conductivity is n-type. 

1 15. The electrostatic discharge protection circuit as 

2 claimed in claim 1, wherein said first conductivity is n- 

3 type, and said second conductivity is p-type. 

4 16. The electrostatic discharge protection circuit as 

5 claimed in claim 10, wherein said first conductivity is n- 

6 type, and said second conductivity is p-type. 

1 / 17. An electrostatic discharge protection circuit with high 

2 trigger current, electrically coupled to a node and a 

3 reference potential for dissipating the electrostatic 
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voltage formed at said node, said electrostatic discharge 
protection circuit comprising: 

a base having a first conductivity type, electrically 
coupled to said reference potential; 

a well region having a second conductivity type, formed on 
said substrate and electrically coupled to said node; 

a first doping region having said first conductivity type, 
electrically floated on said well region and electrically 
coupled to said node; and 

a second doping region having said second conductivity 
type, electrically floated on said base; 

wherein the electrostatic discharge current of said node 
provides a voltage with sufficient magnitude to breakdown 
the conjunction interface between said well region and said 
base, also triggering a BJT comprising said well region, 
said base and said first doping region, for dissipating 
said electrostatic discharge current; 

and wherein said second doping area, when the electrostatic 
discharge current is greater than a predetermined current, 
reduces the potential difference between said node and said 
reference potential 

18. The electrostatic discharge protection circuit as 
claimed in claim 17, wherein said electrostatic discharge 
protection circuit further comprises a third doping area 
having said second conductivity type, disposed in said well 
region, electrically coupled to said node, for forming an 
ohmic connection at said well region. 
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19. The electrostatic discharge I protect ion circuit as 
claimed in claim 17, wherein said electrostatic discharge 
protection circuit further corrprises a forth doping region 
having said first conductivity type, disposed at the 
surface of said base near said well region, electrically 
coupled to said reference potential, for forming an ohmic 
connection at said base. 

20. The electrostatic dischargi protection circuit as 



claimed in claim 17, wherein 
circuit further comprises a f 
said second conductivity type 

of said well region and said pase, for reducing the 
breakdown voltage at the conjunction of said well region 
and said base. 



i3aid electrostatic discharge 
if th conductivity type having 
disposed at the conjunction 

r 



21. The electrostatic discharge 
claimed in claim 1, wherein s 
protection circuit further conjipr 
disposed at the surface of sa 
doping region. 



protection circuit as 
id electrostatic discharge 
ises a field oxide layer, 
d base adjacent to said fifth 



protection circuit as 
id electrostatic discharge 



22. The electrostatic discharge 
claimed in claim 1, wherein sa: 
protection circuit further comprises a MOS resistor having 
a first conductivity type, disposed on said base, 
comprising a gate, and two source/drain regions, wherein, 
one of said source/drain regiois is coupled to said well 
region, while the other sourcerdrain region, together with 
said gate, is coupled to said Reference potential. 

23. The electrostatic discharge protection circuit as 
claimed in claim 20, where irisnVpne of said drain/source 
regions of said MOS resistor having said first conductivity 
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type is comprised of said/ fifth doping region, and the 
other drain/source regiotfijp^erf) said MOS resistor having said 



first conductivity typ 
region . 




comprised of said second doping 




24. The electrostatic discharge protection circuit as 
claimed in claim 22, wherein, one of said drain/source 
regions of said MOS resistor having said first conductivity 
type is comprised of said ffifth doping region, and the 
other drain/source regions (of said MOS resistor having said 
first conductivity type is J comprised of said second doping 
region . 



charge 



25. The electrostatic dis 
claimed in claim 1 , whereitn 
protection circuit further; 



a MOS resistor having said 
on said base, and comprisi 
regions, wherein one sourc: 
well region, and the other 
to said reference potentia 

a resistor, its two ends c 
reference potential, respp 

a capacitor, its two ends 
node , respectively . 



protection circuit as 
said electrostatic discharge 
comprises : 



first conductivity type, formed 
ng a gate and two source/drain 
e/drain region is coupled to said 

source/drain region is coupled 
1; 

oupled to said gate and said 
ctively; and 

coupled to said gate and said 



26. The electrostatic discharge protection circuit as 
claimed in claim 17, wherein said electrostatic discharge 
circuit further comprises la sixth conductivity type having 
said first conductivity type, disposed at the conjunction 
of said well region and said base, for reducing the 
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6 breakdown voltage at tpe conjunction of said well region 

7 and said base. 

1 27. The electrostatic discharge protection circuit as 

2 claimed in claim 26, wherein said electrostatic discharge 

3 protection circuit further comprises a field oxide layer, 

4 disposed at the surface of said well adjacent to said sixth 

5 doping region. 

28. The electrostatii discharge protection circuit as 
2^1 claimed in claim 27,1 wherein said electrostatic discharge 

3 protection circuit flurther comprises a MOS resistor having 

3i a second conductivity type, disposed on said well region, 

~5 comprising a gate and two source/drain regions, wherein one 

"6 of said source/drain regions is electrically coupled to 

J7 said base, while the other source/drain region, together 
with said gate, is electrically coupled to said node. 

29. The electrostatic discharge protection circuit as 

|2 claimed in claim 18, wherein, one of said drain/source of 

f3 said MOS resistor having said second conductivity type is 

H comprised of said sixth doping region, and the other 

5 drain/source of said MQS resistor is comprised of said 

6 third doping region. 

1 30. The electrostatic discharge protection circuit as 

2 claimed in claim 28, wherein, one of said drain/source of 

3 said MOS resistor having said second conductivity type is 

4 comprised of said sixth doping region, and the other 

5 drain/source of said MOS resistor is comprised of said 

6 third doping region. 

1 31. The electrostatic discharge protection circuit as 

2 claimed in claim 26, wherein Wid electrostatic discharge 

3 protection circuit further comprises: 

\ 



27 



Client's Ref . : 88 -13^^300/12/18 

Our File : 0492-5089USF/HUI 



a MOS resistor having sal 
comprising a gate, and 
one source/drain region :. 
node, and the other sourc 
coupled to said referenc 



a resistor, its two ends 



and said node, respectively; and 



d second conductivity type, 
t^o source/drain regions, wherein, 
s electrically coupled to said 
e/drain region is electrically 
potential ; 



electrically coupled to said gate 



a capacitor, its two ends 



electrically coupled to said gate 



and said reference voltages, respectively. 

I 

32. The electrostatic discharge protection circuit as 
claimed in claim 17, wherein said first conductivity is p- 
type, and said second conductivity is n-type. 

33. The electrostatic discharge protection circuit as 
claimed in claim 17, wherein said first conductivity is n- 
type, and said second conductivity is p-type. 

34. An electrostatic discharge protection circuit with high 
trigger current, telectrically coupled to a node and a 
reference potential for dissipating the electrostatic 
voltage formed at Waid node, said electrostatic discharge 
protection circuit \ comprising : 

a BJT, comprising an emitter, a base and a collector, 
wherein said emitter and said base are electrically coupled 
to said node, said collector is comprised of a collector 
region with a first conductivity type and electrically 
coupled to said reference potential; and 



a second doping region! having a second conductivity type, 
floated in said collector region, and forms a conjunction 
interface with said collector region; 
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14 wherein said second dopirjg region, when said electrostatic 

15 discharge current is greater than a predetermined current, 

16 reduces the potential difference between said node and said 

17 reference potential. 
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35. The electrostatic discharge protection circuit as 
claimed in claim 34, wherein said electrostatic discharge 
protection circuit furthejr comprises a MOS resistor having 



a first conductivity type 



source/drain, wherein, oite of said source/drain is 



electrically coupled to a 



source/drain region, together with said gate are 



electrically coupled to £3 



, comprising a gate, and two 



aid collector, while the other 



aid reference potential 



36. The electrostatic dis 
claimed in claim 34, whe 
protection circuit furthe 



charge protection circuit as 
rein said electrostatic discharge 
r comprises: 



a MOS resistor having sa 
comprising a gate, and t 
source/drain is electric 



id first conductivity type, 
tfo source/drain , wherein, one 
ally coupled to said node, and the 



other source/drain is electrically coupled to said 
reference potential; 
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a resistor, its two ends ! are respectively electrically 
coupled to said gate and said reference potential; and 



n 

12 
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a capacitor, its two ends - are respectively electrically 
coupled to said gate and sStid node. 

v 

37. The electrostatic discharge protection circuit as 
claimed in claim 11, wherein said first conductivity is p- 
type, and said second conductivity is n-type. 
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